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Abstract of JP91 98709 

PROBLEM TO BE SOLVED: To obtain 
sufficient reproduced output from information 



recording layers existing in the second layer 
and the layers above it by using a phase 
changing material as a recording material in 
the information recording layer of the first layer 
from a transparent substrate side. 
SOLUTION: A recording part 5 consisting of 
the information recording layer 2, a transparent 
layer 3 and the information recording layer 4, 
is formed on a transparent substrate 1 . A 
protective film 6 is formed on this recording 
part 5. The information recording layer 2 is 
composed of three layers; a dielectric 
protective film 7, a phase changing material 
film 8 and a dielectric protective film 9. The 
information recording layer 4 is composed of 
four layers; a dielectric protective film 10, a 
phase changing material film 1 1 , a dielectric 
protective film 12 and a reflection film 13. The 
information recording layers 2, 4 of this 
multilayered optical disk are subjected to 
recording of information signals as rewritable 
signals. 




1 R 



Data supplied from the esp@cener database - Patent Abstracts of Japan 



2004/12/16 



(i9)B*H«^fFJt (jp) (12) ^ ^ Jj^ ^ ^ (A) (nmnmwAmsn 

iNpii¥9- 198709 

(43)iilBB 9 ^(1997)7 ^318 

(sDinta* mifm !ff^mm»^ fi m^^mm 

G I 1 B 7/24 5 2 2 8721-5D G 1 1 B 7/24 5 2 2 H 

8721-5D 5 2 2D 



ft0tmt 5fS«^ mnt^<D»3Z OL 14 M) 



(2i)ms$# 


4^078-9048 


(7i)aiiaA 


000002185 












3priS8^a996) 1^238 










(72)^l«# 










«3«»ift;ilB::it»Jt| 6 TB 7*35^ Vri 














(72)3im$ 










«^a;i(K«ajn e t b 7 #35^ vr: 
























3E3S:«8ja;iiK:)tft;ri e tb 7 sas^ yci 














(74)«1IA 


/m ^ (^1-2 =6) 











(54) [%m<D^m} ^myty"^ 7.i7msimn^mm 



(57) tSii!5jl 




0 10 20 30 40 50 

n e 1 /' n ai 



S^tJiSiiS 5 0 0 n s e cV^TX^^Zt^m^b^^ 

u, Al, Ag, Bi, Cu. Cn Co, Cd, C 
e. Cs, Dy, Fe. Ge. Gd. Ga, Hf. I 
n, K. La. Li, Mn. Mo, Ni, Nb, Nd, 
Na, Os, Pd, Pr, Pb, Ru, Rh, Rb, S 
n, Sb, Si, Sm, Sc, Se, Te, Ti, T 
b, T a , T i , V. W, Y. Z n, Z i <OCi^fS:< th 
v^m*- 1 mSr^tf r i: i-5 W*« 2 f2«<0#^ 

[if*«7] ^mtimm^m^-r^^mmmi. s 
[iis*«8i fa®gi5;js, ft^'^t*^•!|s^•s^fElgl*l■!|s|.^:i-^, 

iis*ii 1 1 ] mmmwA^h i s s <7?i^«fEig:s^& 



(2) #M5F9-1 9 8 70 9 

2 

1. 5&.±xh^ztt:'mLtir^m^98^dM<7^^m 

[iS*« 1 2 1 b 1 S a «fE«iS 

5. 0/j:-5*#Sr®fc-t-Ci:Sr'^1Si:-rSif*^8f2« 

-< 

s«m k c 1 Rxji¥Skm.'^mx'<r>mmmii a i , m^rn^ 

kai;45. 1/5- (nci/nai) + (kci/k 
ai) g 1 0*7tl4 (nci/nai) +1/5- (kci 
/kai) ^ 1 OTiS^^SrfiSfci-:!^:^^^^-^^!! 
8 fB«jco#s?tx ^ ^ o 

m^-t^^mtmn<D. 'i^^m^mx<Dmigrmncz. m 

S^>fck c2/i«. -eix^tl-l . 0^nc2g8. 0, 1. 

o^kcz^r. ot£i,^¥r^mtL-rzt^mkt-r^ 

if *IS 8 IS*So#S^y^^ X i?, 

[is^^ 1 6 ] mmmwimii^h 2mn<ommmM^ 

^m^W k a 2 /iS. ^rn-en 1. O^naz^?. 0. ka 

2^5. of£^^w^mii.-rzt^tmt-r^mi^^B 
30 [if*«i7i mmmm!H)^h2mn(r>mm.^mim^ 

«^mk c2jit/^^fBK4^fls-e<D®?f^n 3 mm.mw 

k a2;i5^ (nc2/na2) + (kc2/ka2) ^Ati 

{§t*« 1 9 1 immm^^wmntirz>^fim 
40 w-^m^*^z<Dm\^mm^ixxm^^inx\<^^zt%:(f^ 
[if*«2o) wim.v^^'mn<om^mm^. o. ij 

/s e c • cm • KJei_hT-fc-5r:i:*#mi:-t-5ft*« 
2 1 ] IEmi505*-h€ (i, KM^T-*5 ^ t 

JO ^^inx^^^zii^msit-r^is^^^i^ML(o^m%f 



-2- 



(3) 



#M¥ 9 - 1 9 8 7 0 9 



Iff 2 31 ms (ommw^mm(Dm^m-mt\ 

0. 1 J y/ s e c ' cm • KSl±-t^i3i>Zt^l!^t-t 

li. m 1 (73^mflrt?:SiK. ta^-fWiisf)^, ^2<r>mmm 
( 2 51 m 3 <Dmm.i$^i^mm(DmGmmiiK 

0. 1 J/ s e c • cm • KKJlJi-efcSr i:Sri|#8!ci:i- 

SI®WJKI?*S I00~200nm. tB^'ft«-!|S|-BI<^®8¥ 
;4SlO~3 0nm. M 2 c;3^mi*:^^K<D^:45 1 0 0 
~2 0 0 nmT-fcSr i:^4$mi:-f-5if*«l 9fE«e<7? 

[is*« 2 7 ] SHja«ffi074> p> 2 @ s (ommtdMS 

tt. m 1 80~200nra. tS^ 

^t:*f!(£|-^<^)K»;i5 1 0~ ,3 O nm, m2M«fls:i*:SI^W 
SlJJdSl o~3 Onmt?fo«.wi:Sr4#®i:i-4sf*«2 

*<^IE®;4sni:Jtb. 2JiS«5tS«l^St;::ii, fl^lfffl 

2 9 1 2 S g <^fS«IE®g 14. Jt?K^IE®«- 

(w^igsoi 2m<n>mmmm\^ii-^x 
iti*« 3 1 1 mm^mti^ b i ® g om^is^® 

[If 3 21 2 eEiJ;<OlS«Sa®JS4:*-r 



(^HJOP^/ilftBJl 

1 0 0 0 1 1 

iW#fS®S Id J: o T^flg $ tl 5 ^S^x ^ ;^ JCI §a-f- 
/O 10 0 0 2 1 

( 0 0 0 3 1 Jtxi' :^;?(4, 7 V^AT^-fe;^^? ^I^r- 

[0 0 0 41 roJ: 5'a*7'-<:^^'t-*5v>-c, 2j5c7c:^ 

±mmA^h K) . 2f!>:7c;^r6iT-wiEfife^sawr6]±i4Pg#i;i 

30 trTl^5<0;5S^^^-t?fc-5„ 

[0 0 0 51 rrofcfe, 3iifc5E:^(6iT-<^f2^^1:Sr*i:*: 

[0 0 0 61 %'f>(:^^(r>\nmSdMm\^\!i.^ 
;t "ifigffl^sfe 9 , ^(Dmmz-^i^-^xmmi-i^mm^ 

40 [00071 ±.^<D i 9 /iffi^iagfe^ (dS^ bfc 

fcco. iIIEffl<ot^«fEli!!®Sr2®«ML-fc'b<7?;4Sti^$ 
[0 0 0 8] 



-3- 



5 

[0 0 0 91 ^wX% psmt^i^mt. zmsn^n^i 

[GO 101 2Si<oit$aisii:Si3(±. igBw^tfata 
f-*3tii 1 JB s (omnfmmiz j; o t $> ssskir $ 

[0011] ^?P>tC2SBJ:«3 t±e{-fc-5neS<Z>W 

nsi^mx-n. (n-l) ^cDl^^gfE^JiSrili^Urw 
!f3t^5fi?,lt$tt. ^OSttJtti (n-l) 

[0 0 121 nwj; ^Jfe-^Ti^fe^fcirt^t-, 

;!i5ifc$ftfi<)ii5 < , ^ix^mm-r^ ztx u-^%<r>%mti^ 

[0 0 131 -e:iT-, *Ml^fir<oj; p/j:t¥3!5WjHt(c 
(4 2 S S J; t) t> ±M 5 l^$RiE^S ?3 1 

[0 0 141 

SnfcS?^»®±tc, 2®WJbrom«IEfflieJ:(9/i5fE 
[00 151 i(mAYMVt\-t^ — ^lC^Sil^;S5ilSV^fc 



(4) 9-1 9 8 70 9 

i^t-^iiPs lSe(75lt^fEeiJl*^?j(l^?^<75r 2 

[00 16] :i(75J; 9''i#5.®5fe7''<^^'/?#'lt«fE^S 

iSS^fe^E ± o 5 o 

[0 O 1 7 J 

[0 0 18] r.<7)m£coji^ffi(73#5.S3fe7^-<^i?i4, DfltOj 

[0 0 19] r<7)#S3tx-f:^i5't::*3V^T, iSl^StRi: 

(PMMA) ^OOTi? !J/l'^1tIgi'9 7iS^7;^f^S'i5' 

JO ^?^tc:J;o-C, ^#w4&^fc:f47;*- (2 P 

j£) lcJ:o-C. ^^mmi>m^m'^h:\^xm^^ixi>, 
[0 0 2 0] :i(omm±.\zM^^in^W^m-i. 2mu 

[0 0 2 1 ] fd.mum'm^^hti^mmmut lt 
-/o [0 0 2 2] -r^-ei^tj. ^a^^(i$rM^f4. ^JxlI4;^/n°<S' 

iy V '^i^m^zi.-ox^i^ixitm'^. ^m'^x0^n 

tcu^t. m^$nx\^^^j:\''iz^j^t<Dmtmm^mm-r 
50 ^ztxikm^ti^o 



-4- 



7 

(0 0 2 31 :i(r>Xo^£'$'-^y<Dn^'{mm:mii-ri 

(00 241 *-f , i^ipi^tc, im^m^<oim,mt'^ 

(00 2 51 $ btc, ^fa^was. m&^mmA'^ 
(00 2 61 T^j:t>-h. mmmn^m.^ii. 7 oox: 

(00 2 71 im^imn<om&itm.m\-i. i s o 

(00 281 $ Psi::. +i^-fk*i-!is|-<ojgS'(t:i*fif»±, 5 o 

0 n s e ctATT-fc'5<75;)5gSLV\ ^tx -f C0^34 
Sli2~2 Om/s e cCOtSHT-fct). U— 1^'^<^v'-< 

n-5^Ktt5 0~500nse clZ^i^o :i<Di. o fiB 
^^-ftiifleti 5 0 O n s e c £ATt?fo-5 :i i:;45^<®-efe 

(0 0 2 91 im^ituntvxn. au, ai, Ag. 

Bi, Cu, Cr. Co. Cd. Ce. Cs. Dy, F 
e, Ge, Gd, Ga, Hf, In. K. La. Li. 
Mn, Mo. Ni. Nb, Nd. Na. Os. Pd. P 

r, Pb. Ru, Rh, Rb. S n. Sb, Si, S 
m. Sc, Se. Te. Ti. Tb. Ta, Ti. V. 
W. Y, Zn. Z r (0/>/j:< .ht— aSr^tft«>S:fflV^ 
-5ri:;4sa*bv>, ^<r>3:o^£UntVXtt. SbSe 
Ihit-^^. S b S e S i Jhi\L^m. I n S e ^'ft-g-'fe, 
I n S e S i G e S b T e mt-^^. A g I 

n T e S b lki\L^<^. A s T e G e ^-ft-g-^, T e G e 
S n5S'fk:-&itl. T e G e S n O^^t-^l^. T e S e ^-fk 
-^i^. S n T e S e SR-fb-^^J. TeGeSnAu ^-(l;-^ 

S b T e S e ^-it-^m. I n S e T 1 Jkit^^. I 
n S b mt^<^. I n S b S e M-it-^^. A g Z n-& 

C u A I N i -^^^ I n S e T 1 C o ^it-^^. S 
i T e S n^-fti-^il^. fo5V>(iTeO» (0<x<2) 
^<7?ig:®!^ii*fe^/!i5*tf e>tt. :i:f$:6<]tc:i4S b2 S 63, G 
ezSbzTes (iBl;^6 0 0'C, ^fs^tJaJE 1 7 2"^ 
JS^B-fkiiSES 0 n s e c) ^i5fc-5„ CCD 9 ^Te Ox 

^m^-r^(DiZ^mX'$)^o S i y4S!^;)]D$ttTV^ 

5S e?S*^u="?'^-r Ktt, iSII'(t:3^ft;5s«:e5e<33iv^t 



(5) #MJp9- 1 9 8 7 0 9 

8 

(00301 mbro*i^Sfc:*l-^S|.§:1$afEI|tgOfE®«- 

(0 0 3 1 1 i-J'it^*), ^tg^T^'-f^^'lCfcV-C, 2S 
B<Ol^«|E®S, $e>lc»i2SSJ;t) tiSI-feSnS 

iOlt^fS^T-li, ^ixX^hTm\z^^ (n-1) 

/o fz. zixhmnmmmfi^hRm^intcSMm-i. (n- 
(0 0 3 21 LtzA^-ox. ±m\zh^'<nmf?.mm\^mM 

(00 331 mx.t£. mmmni:^&mtmt-r^2m 

c 1 , jf<^^-C<ORSt^R a 1 SO'TfeSig^T a 

(00341 Rci^lO% 
iO Rci/Rai^l. 5 
Tel. T a 1 S 4 0 % 

s«{S!i75^?j2Ss<7?i§^iE^-e«, ^mm±^ 

^SIf*^fl8-e<^RM*R a 2 JiO«3fe®llX*A a 2 tt, <!>:<D 

(00351 Rc2^30% 
Rc2/Ra2Sl. 5 
Ac2. Aa2^60% 

40 1 St>*#NrB«tt^i-C-COgtt^R a 1 \t.n^it^UW,(0.^.t^ 
(0 0 3 61 *fc. lMi<om«IE^Sli*JltSSSfB^ 
Tel. Tai*5-hfESSia:5^r-fe^. .l^S<^tilSllE® 



-5- 



(6) 



i|tB9^9- 1 9 8 7 0 9 



10 



[0 0 3 7] — 2®@co^t^fE^SiSlc*3v^-c, ^h^b 

^#•5 J: 9(-S:^$tbSt.WT-fo-5„ Z<DAc2, Aa2 
[00 3 81 2JgB<Oif?af5SyS»'*5tt5^S4^ 

2. Ra2Z)5±IE®[a/!i^??^n2)^'&!c:fl2^@<7?iS^I2 



JO 



* [0039] rco<t9 'ilWaiE^^w^^ilttiii. mm 

^munt \^xm\^^mmmn<r>mmmn-^mnmm: 

[0040] m^\i. ttmUAK ^ 1 Id^-f-J; 9 Ti^f fig 

mmzmmtam^) <d 2m<r>mm.^mmx'm^^ixx 

[0 0 4 1] 
[^1 ] 



1 mwi<oinfm.mm 








(ZnS-Si02) 


(ZnS-SiCte) 




: 100~200nm 10~30nm 


100~200nm 




3t1*1^: RctSlO«» Tci,TaiS40% 




mm : mn^^mm/ mmtptmtsi/ mMi*^^mm/ ^mjs.mm 


(ZnS-SiOz) 


(ZnS-SiCte) 


(Al) 


: 100~200nm 10~30nm 


1 00~200nm 


ISOnm 





[00 4 2] ^1 (OlW^IE^MtOtB^-fliW : 
1/5 (nci/nai) + (kci/kai) glO 

(nci/nai) +1/5 (kci/kai) ^10 

n a 1 : +B^jli«-i|S|-<75#^SKt»tfl|-ecO®ST* 

k CI : nmimn(om3kikmx<omM^^ 

^ 2 <Dmmmmm<o^mmn ■. 

(nc2/na2) + (kc2/ka2) ^4 

n c2 : ^mmn<om^'i^mx(Dmmm 

n a 2 : *@gg'(li«-i|SfW#^^e4^ST-roB»f^ 

k C2 : ^mtUn<r>'^BB'iKmX'(Dmm9hlSi: 40 

m.mmxmx.\ii.. m i rof^«iESts-cn, n c i ^ 

8. 0, kci^5. O. naiS7. 0. kaiS4. 

fE®k®T?(±. 1. 0^nc2g8. 0, 1. 0^kc2^ 
7. 0. 1. 0^na2^7. 0, ka2g5. O^CS^ 

[0 0 4 3] 7^*=% 1211 tr^HWiJrn ci/n ai i: L, fi$ 
$ft^k ci/k ai t LT, ^a+i^-ft^t^sl-c^n CI. n 
a 1 . k c 1 . k a 1 i'T'n y h Lfc.4$ttEI4-^-t-. * JO 



a2i: LT, #ffiffi^'ft*}-l|SfWn c2, na2. kc2, k 
[0044] ISSIEfiiSfro^^tt^^Stl^+i 

[004 5] m^M. *a^-^b«■!)s^KSr±T*^?>l*^j2itp 

[0 0 4 6] *fc. ^a:<*«-sisf[4, -^(::?*iJ2:t!cbtc< 

[004 7] r <o^, u-if?ttc:*f-rs^Sli|6i±-r 
[0 0 4 8] rcoi p/i^<oSa5r«i;t-5fc*!jl-li, 



-6- 



// 

{0 0 4 9] -r^if^tb. ^m^(r)m±mtf£^\nm^m. 

it) , 

[0 0 5 0] mi±m&^i^(o^nmmim\a-i. 

[00 5 1] m3'0^«i*:<*SKSria(t-r 

(00 5 21 mmw-w^n(r:>pi'mt uri*. u— 

mtm. Mx(fZnS-S i 02fS-^<^^;45^(f ?> 

N4^S i Cl?<DfieS*<^ii5V^tcDS:fflV^50*SM* 

[00 5 3] ^JSRM^t A K D y . A u , 

A B i S 64-^, CixbtT i . C xm<r>^-^^ti^ 

[00 54] timfEflte<z>fK\6«)imtlcii. ffi^-fb 
[00 5 5] 1t?«IE@«-eroSlffiS:(4. j&iJi<o± o t£% 

[00 5 6] l5^g|5;i5 2S<^)1t^iEiSS,i: "Jfll 

1 (oi^mw^mm. mtimnMxj^^ 2 <o^«flJi*si 

IS t ^tc $ttTi/ ^ 5 «^;4sa* LV \ 

[00 5 7] » 1 (Dm#iE^M<^^»«^ 
^ 1 <0^m«:t*SI^ : 1 0 0 n mikl. 2 0 O n mtJlT 

: 1 0 nmeA±3 0 nm^Xf 
m 2 05^m<*:t*a)K : 1 0 0 n mU± 2 O 0 n mSAT 



(7) i^M¥ 9-198709 

12 

m 2 coft^iE^gco^fllfiS: 

^ 1 <0^fl;i^i%a^ : 8 0 n mJi;t.± 2 0 0 n mWT 

^a^-ft^mffll : 1 0 nmEi±3 0 nmEJlT 

^ 2 (OMMt^i^^!^ : 1 On mlil± 3 0 n rngJlT 

/<? mt vxmmt^(ots.mf)'^rTiDixi>o 

[0 0 5 8] m^^±'^mmt-t^m^\z\-i. ^m^i& 

[0 0 5 9] iilSfflt-rsi&^twji, 

[0 0 6 0] ^LT. r(0 1^S<?3ti^^lE^^Ji{CH. 

1 m^^±.(omm^ml.mii^m^w^m^it\.x^^i\, 
[00 6 1] r.co2^g<ott^fa®g. ^h\z\-i2mn 

[0 0 6 21 ?iJb\ i1?^IEItSI^±<orBli:i^^£$-lt^@ 

m-r^^tisixtst£<ti'ox. iEmfi^mm\^\<\ * 

fsfifeS;45iigaffl, mtt^^'^mmx'h^^\z\±mnm 
mm&im^t\^xj^^^iy.^o t.it. w^^^-efes 

[00 6 3] 2mn<D'^mtm.m. ^h\z\-t2mn<D^ 

[0 0 6 4] m±.f£. iiisfflfc^v^ttst^x'^rHg-ffico 

i4. Ufc«-ffi^ft=€r%If. L- Turn's 

50 [006 51 ff^#ffiro1t«IS«iStt, l^^ft* 



-7- 



13 

[00 6 61 &s±<o X 0 fi^m^v'^ ^ 

[0 0 6 7] :L<r>yt^m\i. i tti^iff^mi^^- 

■tf (ftg7 8 0 nm) . =i 1/ — ^ U ^'X 3 2 . 1/4 
j^6«3 3SO«*r#lU>'X3 4 J;«9 7'i;5fi8M*3 St. 
*3t^vX3 6. -yy *-'H^>'X3 7^it/7;i- h 

K3 8 J; 9 ?i 5 7;*-—;*;^ 1^—51?^ 3 Sfwio 

014. S«5imiJ<lr. r<D3t^^<0^!tiwvX3 4 

[0 0 6 8] croip'ijt^^-ett, jtasa i*»f>ttilt 
u/cu— f-'jfeLtt. 3 y p<— UVX3 2 ^ilii-f-^:: 

1, l/4&:g^S3 3, *t-i^UVX3 4S:iliib, -r-C 
x^^'ffiitiif— i:.X3Ky h4 2«rJ^J*-t-5. — t'-^ 
;^i'ffi75-bS*t$ixfcRM^I±. 1/^^X3 4. 

1/4jS««3 2Srililb. tr— A;^ry -;/^ 4 1 t;A 
M-t-So f-A;^7"y s/^ 4 1 tc7^Ufc^(4, 7;*- — 
>J?^3 9»CSM$K, *3feU-i^X3 6. v'y^' 
Ky*/H^>'X3 7^£rST7;i- h;5^-r^— K3 8 T-g^t 

U'>'X3 4Sr*«i:^(6] (la*. a:^i6]) \z^mmm-r^ 

5 2. 5 3. 5 4 V^—^^r^MMTi <t 5 

ic:, ^pfi^uv-Xa 4>4S^Wi^f^$tu^, 

[00 6 9] 

[00 7 0] jij^gy 1 
-r. 

[00 7 1 1 r.ro#^7t7'^;^^'l4, SPJS«i±fr> 

^ 1 wit^is^g 2 . ^mmm 3 so^ii 2 roit^iE^ 4 

J:•J/j:SiE^§B5;SS?^fig$J^, $ e>{:i:i<^gE®a5 5 Ji»3 

fE«tS2i4, ^ 1 <^Mmi*fi^ 7 . ^KD^mmn 

ti. m2 (D^m^mm 4 m 3 ro^m^^fitsi)^ 1 0 , 

m 2 roi=ascMb*r^si-^ 11.^4 (ommi^^i^mm i2Rn 

R#tKl 3i04^{::J;oTl^fig$nTV>^„ rco#S3fe 
t'^;^j?T-(4, ^ 1 wt^$BfE^S 2 . »2(^1t«fa®S 

[0 0 7 21 ST. — y (^rtfg) 1 



(8) #BB¥9- 1 9 8 70 9 

(00 7 31 ^-UT. r(73#y ;«7-j}^^^- h»Sl<7)i/ 
vL'-y 1 TiJfl^^S; ^KfeSfw. Z n S - S i O2 m^W-ii 
«?Jt5^1 W^S{*:{*S^7, S bzS eaZlTL-^^i?? 
/i5^iro+S^^k*t!iSfK8 2Sfca«ZnS-S iOim^W- 

X-m 1 WlW^IE®^ 2 Sr?i^^ Ufco 
[00 74] ® 1 <7)ti!rffifE#SS:«l^-r5*^<^ 

[0 0 7 5] mi (ommt5.mm<nms^m^ 

10 Hi W^mflsiSrSI^ : 1 3 0 nm 
m 1 Wftlg-fW !|SfffiS : 2 0 n m 

f^2<r>mm.t^^mm 1 0 0 nm 
[00 76] mi <o^mtsMm<r>n^imnm ( s b 2 

S 6 3) (753t^^3t& 
^fs^fiS : 

ffitff^ n c 1 ; 4 . 4 5 
r^a^l^k ci ; 0. 8 2 

20 ^^mv^m : 

ffijf^n a 1 ; 3. 9 6 
mn^^k ai ; O. 3 8 

bfc^JSoT. 1/5 (nci/nai) +kci/kai = 
2. 4 (^10) . iici/nai+l/5 (kci/k 
ai) =1. 6 1 0) T'fc-5, 

[oo7 7]»:tr. z.<oiij\zvxm^^inltmi<^1tt 
«SS®S±»c. 7;i-hJKy-^- (2P) jfeJ;:J;oTIMia 

y<-s'—>^im-r^mmm3i:m^\^tzo tats, z<omm 

Jl3roJ¥$lil 0 O nmXijZo 
30 [0 0 7 8] m^X, Z.(OmmiS3±iZ, ZnS-Si 
02il-g-flsJ:t)/j:5^3roSim{t:i!^SIBIl O, Ge2Sb 

2T esH7£-&r&<t '?'i5H2W+i^'fm!|Sl-Ml 1 , Zn 
S-S i 02^-&^*:J;!3^i.5H4<D^m«:^^l 2, 
A I i •? 1 3 SrlS«>cS?«?l^^-r 5 ^i:XfS2 

[0 0 7 9] fita. m2<omm?iim4i:m^i-^'^m 

[0080] m2 <Dmm^sMm<ommm^ 
m3<Dmmi^i^mm 1 3 0 nm 

40 H 2 (On^imnm : 2 2 n m 
f^4<omm.W'^mm : 1 2 nm 
: 1 5 0 nm 

S fc. H 2 <7?+i^'ft*t)tSfa<^JJSS 7 8 0 n mtdjStt ?)3t 

[00 8 1 ] H 2 COm^fa»®<73+@lE'(k;«-!|Sfa (G e 2 
Sb2Tes) (D^^mm 
^Sfa^ffi : 

®iff^n C2 ; 5. 2 
?iS#.^k C2 ; 3. 9 7 
50 ^^&W^m: 
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IS 

JSSf^ n a 2 ; 4 . 4 
'mmmmk a2 ; l. 4 5 

\^tzA^<3X^ (nc2/na2) + (kc2/ka2) = 
3. 9 (^4. O) 

10 0 8 2] ^UT, ft^ic, z'r>m2(o^n^^mm±. 

[00 8 3] tA±(r?J:5(:::bT<^fiK$n7t#e^t7='-Y^ 
-e, ^^i^'fWiist^w^ffiCi^— ifJfe^^.tt-f-S^ltT- 
7 8 0 nm(D\y—f^\ZMiri>tlt^!f^\±^^^tz, r.<0 

10 0 8 4] 0 3{c^i-3t^»Sr^v>-CSli:e$iX7t||l 

et::Altbfc3t) <ogsafSr l 0 0 % i: bfc t # (^^jtT-fo 

5, 

[00 8 5] ^1 wW«fE®S03t^#ti 
^^pS : 

SM^R c 1 ; 1 2 . 2 % 
3t®l|X^A c 1 ; 2 5 . 2 % 
^jSii^T c 1 ; 6 2 . 6 % 

0^wn : 

SM¥Rai ; 6. 0% 
^feESHX^A a 1 ; 1 3. 6% 
JtSlig^T a 1 ; 8 O . 4 % 
m 2 <Olt!f#IH^S<0^^e|#tt 

m^sU : 

R^^R c2 ; 2 9. 7% 
^BilR^A c 2 ; 6 6 . 6 % 
#^S«gl5 : 

SM^R a2 ; 5. 7% 
TtKlK^A a 2 ; 7 8 . 6 % 

15®^ ^Sil LTH 2 (^1$«IE^S(w+^/i3iaT-3t5r 

2coiw«iE^rov>-r4xir4oVNT'b, m^^R^mm^^ 



(9) ip^mW- 9-198709 

(00 8 6] EA±(O0lJ-Cli. m 1 <ommUf^RX/m2 

mmtLxm^^tcm^tmz^^i^mm^ti. 

[0 0 8 7] jgS^glj2 

20 t^^iE^ 1 5 . mmm 16.^2 co^innnmm 1 7 . 
mmm 18,^3 (om^tmrn i9x<o ta^^muA 3 

^$n-C«^$ix-CV^5o ±I2SI 1 1 5 14 

m 1 2 1,^1 <75*B^^bW!fSH^ 2 2 , m 

2<75^«ff»m«2 3C0 3®lwJ;oT«fig$tb, ^2(7? 

itsiE^ 1 7 14m 3 (DmMi^^mm 24. m 2 <d^^ 
imnm2 5. m4<Dmmii^^mm2 6(0 3mizX'^x 

(^fl«fls«:Si^ 2 7,^3 (O^^immm 28, m 6 0) 

JO mm.i$^^mm2 9Ri/s.tttm3 0(r>4mizj:oxm^^ 
15,^2 <Dinnm^ nRx/ms co^mmmm 1 9 

[0 0 8 8] x-f (*F^f«) 1 

4 a;J5J^^$ii,7tJKy;{7-d?^^- 4S:ffi^L 

[0 0 8 9] ^Ur, rcDzKU;*;— jK^.— 4W 
40 ^J\y—^X4^1)m^^k^fzM\Z^ ZnS-Si02fI 
'^*^);,'0fi^%\o:>mW^%W^2\ ^ Sb2Se3-j£ 
■^^J: !7/i5mi<^tt^^k*t!|Sf^2 25.tJ'Zn S-S i 
O2 J: !9 /j: S m 2 ro^«fls»:IS^ 2 3 SrWIiifclSt* 
Ji^jsg-rs r i: -C^ 1 cotS$BfE«^ 1 5 Srfl^^ Ufc, 

[0 0 9 0] /£*D, m 1 (D'^i^^mm 1 5 
€ ojKJU4«fe<oii •? -e*> 5o 

[0 0 9 1] mi C0W^iEit^C0K)?«/5K 
m 1 <73pmf^<*^^ : 1 3 0 nm 
W, 1 (^*ei£'ft:*t!iSf^ : 2 0 n m 
50 m2ro^mi!ftSBK: 1 OOnm 
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(10) 

17 

^ fc. ^1 (D^^\'d^Ptm<r>^^ 7 8 O n mtw*3tt 

( 0 0 9 2 ] IK 1 <r>>mktmm<r>^'&'kMVm ( s b 2 
S 6 3) wjt^^Sfe 
*§fB4^li : 

ffiSf^n ci ; 4. 4 5 
mSl»«Ck CI ; O. 8 2 

n^wm^ : 

BJf^n a 1 ; 3. 9 6 

m^W^^ ai ; 0. 3 8 /O 
Ufc;iSoT, 1/5 (nci/nai) + (kci/k 
ai) =2. 4 (^10) , (nci/nai) +1/5 
(kci/kai) =1. 6 (^10) T'fe-So 

[0 0 9 3] r(^J;9tcbTj^j5S:$n3t||i<??tS 
«iB^e±f-. y^vif-^)-^— (2P) sjrioTiHiia 

/-;^->-$rW-r-5Sl^Jll 6 5rJi^^Lfco 'tis, dwS 

BJS«oi?$ni o o Miti-efc-s, 

[0 0 9 41 ^-bX. rcQS?^S 1 6±lc:, ±IESiro 

m^^mm 1 5 i:Pi«<^«-i|si-, jgiiPfli^T'ig2<omfRf2 

[00 9 51 ^v>r. y;i-[-:i^'j-^—m\^^-oxm£}y< 

^ — '^^^■f-^i&^Mm 1 8 SrJf:$ 1 0 0 M mT-fl^fifeL. 
$e5tcr.<oige^gi 8±»C, Zn S-S i 02iS-§-{*:J; 
•J'iS^5<Opfl:<*:^S^2 7. GezSbzTesHTC 
-g-:&J;t)^i'5^3<Dt@gS-fW:iSf^2 8, ZnS-SiO 

5 KStIK 3 0 *J«j!!c^S«Jg;*-t-5 r -e^ 3 (^tiiafE® 

[00 9 61 IP 3 (Dmrnmrnm 1 9 sr«^-r 
m<Dmmi^'A(Dm'ox'iy^, 30 

[009 7] ^3 rotiSafE®!S<0|gS?«fig 
m 5 <D^mfr«:^^ : 2 0 0 nm 
m 3 (73l=eaMbW!iSl-K : 2 4 n m 
» 6 (OmMi^^^l^ : 3 0 n m 
RItIg; : 1 5 0 nm 

Sfc. |g3 ro+B^-fk^t^sl-^O&ft 7 8 0 nmtC*itt5Mi 

[00981 m 3 ro1S«IEfikSc^ta^^t:*t!|Sfffil (G e 2 
Sb2Te5) <Dtft^Mm 

ffiSf^n c3 ; 5. 2 
?B^^85:k C3 ; 3. 9 7 

ffitfr^n a 3 ; 4 . 4 
tiS^.fSck 33 ; 1. 4 5 

UfciJSoT, (nc3/na3) + (kcs/kas) = 

3. 9 (^4. 0) -efcs, 

[0 0 9 91 ^LT, a^lr. r. COIS 3 (^m$BfE^® 1 
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18 

[0 10 01 ;i<DJ;^{cLTf^AS;$4xfc#®7t-7'^;^i' 

(j^b^bK^^) X'<Di&^ 7 8 0 n m<73 U— r3t(C*fi-5 
IS^^lrT^Lfc^ (^2<7?W$6fS^S. mswIS^ia 

u-c. s^m«iE®Si;i7^bfcjt) <ogi««rioo% 

[ 0 1 0 1 1 Hi (^5ti^#fEgkS<733fe^'^tt 
^b^bSS : 

R^^Rci ; 1 2. 2% 

^KlR^A c 1 ; 2 5 . 2 % 
JtSig#T c 1 ; 6 2 . 6 % 
: 

KM^Rai ; 6. 0% 
^KlIX^A a 1 ; 1 3 . 6 % 
^tSil^T a 1 ; 8 0 . 4 % 
m 2 <OWSIESi® OT3ti3S:!|ti4 
i^S^ : 
J£^pi5 : 

^^^Rc2 ; 1 2. 2% 
3t®H5l^A c 2 ; 2 5 . 2 % 
JtSia^A a 2 ; 6 2 , 6 % 

^NfB«^|5 : 

RMrnRaz ; 6. 0% 
JfeKHX^ A a 2 ; 1 3 . 6 % 
3t®i§^T 3 2 ; 8 0.-4% 
m 3 co1t«|E®:^<^)5t^^#t4 

Rtt^Rca ; 3 7, 4% 
^PglCi^Aca ; 6 0. 9% 

SW^R 3 3 ; 1 3. 0% 
3t®lR^T 3 3 ; 7 8 . 8 % 

[0 10 2] m^ms 
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1 (omm^ii^i^mm. m i (o^^im^mRi^^ 2 (Dmm 
f±. i5 3<75^s»«:S^. m2(D^^imi^m. maw 

10 10 31 y^i^mi^i^^^—y 

[0 1 0 41 ^LT, Z n S - S i Oz 

=5£'^^J: 9 'i'SH 1 WffiSS^ttt-iPl^, Z n S - S i O 

-5 r t T-n 1 (D'^mtd.mm ufc, 

1 0 1 0 5 1 ''iii. m 1 t^lt^SiS^^r^^i-S^-^*^ 

[01061 m 2 (Olt^iSfikS<7?)KJ¥«|^ 
m 1 (DSim{$:^S^ : 1 1 O nm 
m 1 (D^a^^-fbMilSf^ : 2 0 n m 
^ 2 COPIgflr^Sia : 1 6 0 nm 

tS^-fk*t!iSf^<Oj^ft 7 8 0 nmt3*3lt5^*«m 

tijf):cojiO -c-fo5„ 

[01071 mi ro1t«ISSiS<^ffi^'(k*ti|SF^ (G e 2 
Sb2Te5) OJfe^jeSSC 
m^B^W^ : 

Htff^n ci ; 5. 2 
mmm^k CI ; 3. 9 7 

fitfr^ n a 1 ; 4 . 4 
?i««ilSk ai ; 1. 4 5 

LfcjJSoT, 1/5 (nci/nai) + (kci/k 
aO =3. 0 (^10) . (nci/nai) +1/5 
(kci/kai) =1. 7 (^10) -CfcSo 

[0 10 81 iiJci::, zff) ^ 0 i^i^xm^^ititim 1 <om 
^<^—>"k^^^mmm^m^L-tco tits. :i<Dmmm 

<dW-^ li 1 O 0 /i mX'h 60 

[0 10 91 ^V^T. COSBJ«±(-> ZnS-S iO 
iiSi't^Xr)tam3<0^mV^^US^. Ge2Sb2Tes 

Htc-S-^ J: "9 Sm 2 <75t@^-fLTO^. Z n S - S i O 
2?g-&f$:J: t) /<e2>m4 Wfl@{$:{*:tiK. A 1 J; "9 /£-5R 

[0 1 101 m2wW«iE®S*«^-r5#Sw 

[0 1 1 1 1 m2Wl^«l2«3tS<?5l«J¥18AK 
m3<0^mP^^mm : l 3 O nm 



(11) 4#0B¥9- 1 9 8 7 0 9 

20 

m 2 (Dim^imnm : 1 8 n m 

m4(DmMtl^^Bi^ : 1 4 nm 
SMSS : 1 5 0 nm 

iTik<r'm^X'h^o 

[0 1 121 m2COfl^SlIE»S<Oti^<b«•i|S^M (Ge2 
Sb2Tes) (O^^mm 

m^m^m : 

etlf^n C2 ; 5. 2 
70 r^s^^k c2 ; 3. 9 7 

et»T^n 32 ; 4. 4 
^gS^^^k a2 ; 1. 4 5 

Lfc^SoT, (nc2/na2) + (kc2/ka2) = 
3. 9 (^4. 0) ffcS. 

[0 1131 ^LT. ^wm2c7?<t«IE^± 
[0 1141 Z<DXoi:i\.Xj^^^t\^tz^mt/tv'^ 

(S^aifSB^J-) -e<Oi6S 7 8 0 n mCO U— f 3tl-^-t"-5 

fSllfeSl-Altbfc3t (m 2 <75tS«i5lStJl<0^, mi<^ 

(05SSSr 1 O 0%i Lfct #<7?{it"C-fc5. 
[01151^1 <7>m^l2^S<^^t^<KH4 
30 f^^gU : 

KMmRc^ ; 2 6. 5% 
3t@ilt2^A c 1 ; 5 9 . 3 % 
3t@ia^T c 1 ; 1 4 . 0 % 

^fsfrge : 

KM^Rai ; 6. 7% 
^KHR^A a 1 ; 5 0 . 0 % 
^jgig^T a 1 ; 4 2 . 4 % 

m 2 <D^nfmm<o^^!iim 

'^^mn : 
40 ^^gB : 

S*t*R C2 ; 2 6. 4% 
3t®llX^A c 2 ; 6 8 . 9 % 

^^felCaS : 

Slt^R 3 2 ; 1 O. 6% 
^SiHX^A 3 2:72.4% 

50 m2«?3l^«l2eiJiA^b«+^^^CS;tft^fitBi45^f f, 
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[0 1 1 61 /j:*3s z.n^co^'^^n^ffi'i^^t^hh. W> 

[0 1171 

[0 1 181 z.(r>i.ofi.^m%7' -i^^-^xi.^ '^mm. 

(01 191 * fc. S?^S«»='e5'>/i < <t t> 1 € S <^ 



22 



20 



1t«fE«iS-C-tt^!S<=o:ii:. 2S g^^±w^tmli^X)- 
P> t> If Hi ;t) ^) i i: «Ttg T* $> S , 
(iaEc7?fS*/i^9^1 

[mil ^tSS: n c 1 / n a 1 t JK*l?r k c i/k a i 
i: LT. #ai=BS-(t*f!is|-<Dn ci, nai. kci, kai 

[0 2] «ttSrn ca/n a2 t L, tKttSrk ca/k a2 
UT, =&®+S^-(tW!|Sf<73n c2. naz. kc2, ka2 

[1214] *^BJ?r3gfflLfc#®3tv'-<;^^WlfllfiS;0lJS: 

[^■§-(73tftPJl 

1 . 14 SP^S^g 

2. 4. 5. 15, 17. 43 ti?#IH«^ 

3 . 16. 18 WfM 
5.43 fE®:gB 



irl 



121 



{noi/n«i )+l/5(kci/ka| ) = 10 
50 



:Sb2Se3('78anin) 




10 



•:Qe2Sb2Te5( 685nn) 
A:Q82Sb2T«5<780nn) 




20 30 40^^ 50 

^ ( 0C2/na2)'t'( hC2/K(2)=4 

nC2/'na2 
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lm3] [1114] 
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(14) 



f^mW- 9-198709 



(72)«ig* mm WM. 
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